Classic theories of ageing consider extrinsic mortality (EM) a major factor in shaping longevity and ageing, yet most studies of functional ageing focus on species with low EM. This bias may cause overestimation of the influence of senescent declines in performance over condition-dependent mortality on demographic processes across taxa. To simultaneously investigate the roles of functional senescence (FS) and intrinsic, extrinsic and condition-dependent mortality in a species with a high predation risk in nature, we compared age trajectories of body mass (BM) in wild and captive grey mouse lemurs (Microcebus murinus) using longitudinal data (853 individuals followed through adulthood). We found evidence of non-random mortality in both settings. In captivity, the oldest animals showed senescence in their ability to regain lost BM, whereas no evidence of FS was found in the wild. Overall, captive animals lived longer, but a reversed sex bias in lifespan was observed between wild and captive populations. We suggest that even moderately condition-dependent EM may lead to negligible FS in the wild. While high EM may act to reduce the average lifespan, this evolutionary process may be counteracted by the increased fitness of the long-lived, high-quality individuals.
Introduction
Actuarial senescence (AS, increasing risk of mortality with advancing age) is a well-defined demographic process in the vast majority of species [1] [2] [3] [4] . The increase in mortality probably results from functional senescence (FS, within-individual deterioration of physical or physiological functioning with advancing age), which, along with terminal disease or investment in reproduction at the expense of maintenance [5] [6] [7] [8] , can expose individuals to extrinsic hazards in a condition-dependent manner. Therefore, only high-quality individuals may survive to an age where FS takes effect, making ageing difficult to observe in cross-sectional studies of natural populations [9] [10] [11] [12] [13] .
Classic theories on life-history evolution [14] posit that populations with high extrinsic mortality (EM) rates (random mortality from environmental causes) should have a reduced lifespan and age rapidly, and support for this pattern has been found with experimental and comparative work [3, [15] [16] [17] [18] . In spite of the supposed significance of extrinsic factors in shaping life histories, ageing research is still largely biased towards captive animals living under standard, benign conditions (e.g. [16, 19, 20] ). In the wild, studies of FS have largely focused on long-lived, large-bodied animals that face relatively low levels of environmental hazard (ungulates [10, 21] , sea-birds [22] , seals [23] and primates [6, 24] ). Because FS is more detectable when EM is low, this taxonomic bias may lead to an overestimation of the prevalence of FS compared with the influences of selective disappearance in natural populations across species. Hence, the study of wild populations with high EM risk is essential for testing hypotheses on the evolution of lifespan and FS. To assess how declining individual performance versus earlier mortality of low-quality individuals shape demographic processes and hence selection pressures, it is necessary to simultaneously estimate functional declines and selective disappearance in a population. So far, few studies have taken this approach [10, 12, 13] , and thus the relative importance of these processes within populations and across taxa is largely unresolved.
The sexes often differ in their life histories, EM hazard and ageing processes [24 -27] , and female mammals typically enjoy longer lifespans than males [28] . Sex-specific life-history optimization and potential sexually antagonistic selection have been proposed as evolutionary mechanisms for the maintenance of life-history variation within a species [29] . Therefore, a direct comparison of the sexes is essential for deciphering the evolutionary mechanisms behind senescence and lifespan determination.
In this study, we simultaneously assess the influences of intrinsic 'background' mortality, extrinsic hazard and nonrandom mortality of lower quality individuals in creating the observed patterns of FS and lifespan in a species that experiences high EM under natural conditions [30] . We employ long-term body mass (BM) data from one captive and two wild populations (10-18 years covering 7-16 cohorts) of the grey mouse lemur (Microcebus murinus) to characterize variation in body condition. In mammals, including M. murinus [31] , body growth typically ceases around the age of sexual maturity [32] (six to eight months in M. murinus [31, 33] ). Thereafter, BM fluctuates in response to imbalances in energy acquisition and expenditure, cyclic seasonal changes [21, 34, 35] or senescent muscle loss [36] . BM broadly reflects resources available for allocation to physiological processes, making it a meaningful indicator of FS. We assess the influence of the environment on the rate of FS in M. murinus by comparing patterns of BM decline under captive and wild conditions. Under the benign, captive conditions, any decline should be mainly owing to intrinsic rather than extrinsic causes. In wild animals, these intrinsic processes interact with the environmental hazards [2, 37, 38] that probably remove low-quality individuals rapidly from the population. This in combination with the modelling of condition-dependent survival permits an assessment of the relative importance of FS and selective disappearance in the species. While rates of AS have previously been found to be lowered in captivity compared with natural populations [18, 39, 40] , this is, to our knowledge, the first study in which data on captive and wild populations spanning several generations have been juxtaposed for testing fundamental hypotheses of ageing theory with respect to FS.
Given the high EM of M. murinus in the natural environment, we predicted average lifespan to be shorter in the wild than in captivity. If individuals are mainly removed from the population via random processes regardless of their condition, earlier or more dramatic FS might be expected in the wild [14, 28] . If, however, extrinsic hazard selectively removes individuals in poor condition, evolutionary processes might instead lead to delayed FS or the survival of only the highest quality individuals (showing little senescent decline) to an old age. Assuming a weaker influence of condition on mortality in the predator and pathogen-protected captive colony, FS should in this case be more pronounced there. Consequently, aged animals in the wild should maintain a relatively high BM compared with captivity.
Condition-dependence of mortality is difficult to measure, particularly under natural conditions where the cause and exact timing of death are often unknown and fine-scale condition data difficult to obtain. Non-random mortality may act at different timescales: lifespan and body condition may be associated throughout life, or condition may decline shortly preceding death. While not perfect proof of condition-dependent EM (e.g. terminal declines in condition may indicate intrinsic causes, such as terminal illness), we expect selective disappearance to be indicated by prolonged survival of individuals in good body condition throughout life and by a terminal decline in BM. These intrinsic declines would probably render the individual more vulnerable to EM. As the same physiological processes presumably drive FS, senescent within-individual declines might nevertheless occur in both the wild and captivity. However, in presence of conditiondependent mortality, these declines should be relatively minor in the wild compared with captivity. In the wild, the coping of aged individuals may be especially compromised in the ecologically more demanding dry season when food and water availability decline considerably [34] , which might lead to more severe BM senescence (i.e. age-related declines in BM) in this season.
In the highly promiscuous mating system of M. murinus [41] [42] [43] , female reproductive skew is negligible [44] and female lifetime fitness increases with lifespan. Longevity is slightly male-biased in our captive study population [19, 45] but strongly female-biased in the wild [30] . Roaming by males during the mating season [41] coincides with increased male mortality and, along with an age-associated increase in risk taking by males [46] , probably drives the overall sex bias in longevity in the wild [30] . Should this also induce male-biased selective disappearance, wild males that survive to old age may be of exceptionally high quality, whereas the condition of long-lived captive males might be relatively low. Faster ageing rates are predicted for the sex that experiences higher adult mortality [28] , hence, we expected male BM to decline faster than that of females, especially in the wild.
Material and methods (a) Study species
The grey mouse lemur is a small, sexually monomorphic primate that is emerging as a model species for ageing [19] . For individuals that survive to adulthood (here, to age 12 months or more), the average lifespan in captivity is approximately 5 years [19, 45] (maximum in our captive colony was 13.8 years) but only 2 -3 years in the wild (lifespan of at least 10 years recorded in our study population). The annual turnover rate in nature is approximately 50% owing to high levels of EM [30] (mainly reptilian, avian and mammalian predation [47] ). BM shows cyclic annual fluctuation in response to changes in photoperiod [48] and resource availability [34] . Under natural conditions, individuals in sufficient body condition use torpor to conserve energy during the dry season [49] , whereas no spontaneous use of torpor is seen under usual captive conditions [50] . Data from captivity suggest the onset of FS at around age 5 years in males [19, 33, 45, 48] . The captive colony in Brunoy, France, was set up nearly 40 years ago with M. murinus originating from southwestern Madagascar. All individuals used for this study (258 individuals in 2000 -2013) were born in captivity and were not involved in long-term experiments. We included only animals whose entire lifespan was monitored, excluding transfers and animals that were still alive. Food and water were available ad libitum and the animals' BM was measured ( precision + 1 g) at least monthly throughout life, starting at weaning (age four months). Seasonality was induced with a change in photoperiod [45] to promote physiological changes [51] : the short day season (SDS; six months, light 10 out of 24 h) marks the onset of fattening, whereas the long day season (LDS; six months, light 14 out of 24 h) increases activity and initiates reproductive activity. Seasonal BM averages were calculated from six to seven measurements per individual per season (LDS/SDS) for all analyses.
(c) Body mass in the wild population Grey mouse lemurs were studied in their natural habitat in Kirindy forest in central western Madagascar. The area experiences a distinct dry season in May-October (lean season, reproductive quiescence) and a rainy season in November-April (breeding, fattening), with associated changes in food availability [34] . Long-term data were collected from two subpopulations inhabiting the study areas 'N5' (2002-2012, n ¼ 1144/159 (measurements/individuals)) and 'CS7' (1993-2011, n ¼ 2324/436). The study sites are situated 3 km apart and the subpopulations do not overlap [52] .
Animals were captured with Sherman live traps (for details on capture and handling protocols, see [34, 41] ) 6 -10 times per year with a minimum trapping effort of monthly captures at the end of the rainy season (March -May) and at the end of the dry season (September -November). Only data from the months March -November were used in the analyses to reduce the influence of female pregnancy. Unmarked animals were equipped with a subcutaneous transponder (Trovan EURO ID, Germany) for individual identification. The animals were almost exclusively first captured as juveniles (age less than 12 months), and the age estimates were confirmed by morphometrics. The individuals for which age could not be estimated to the year with reasonable confidence (age at first capture presumably more than 2 years) were excluded from the analyses. Marked individuals were weighed monthly upon subsequent recaptures ( precision + 1 g). For the analyses, we used individuals born in 1993 -2008 and captured for the last time at least six months before the last capture session included in the dataset for each subpopulation.
Statistics (a) Modelling approach
Models were created separately for data from the wild and captivity, and all analyses were performed in R v. 3.0.1 [53] . 'Lifetime' models were created to describe age trajectories of BM in adulthood (age range 1-11 years). The datasets included 1773 seasonal averages from 258 individuals (females: 1005/156, males: 768/102) in captivity ('C10' dataset), and 3468 measurements of 595 individuals (females: 1665/292, males: 1803/303) from the two subpopulations in the wild ('W10'). The subpopulations were combined for the analyses, but the population identity ('CS7' or 'N5') was included as a cofactor in all models to account for potential small-scale ecological effects, differences in capture effort and different time windows for the data. We used only adult measurements (age 12 months or above) from animals with minimum lifespan of 1 year or above. All individuals included in the analyses are assumed to have reached adult structural size and sexual maturity. While the lifetime trajectories indicate general patterns of change, we further examined the data for only those individuals that survived to the age of at least 5 years to quantify rates of FS across seasons, settings and sexes. An a priori set of biologically meaningful candidate models (electronic supplementary material, S3, tables S1 -S4) was created for each dataset. Standard Akaike's information criterion values (AIC, for C10 and W10) or AIC corrected for small sample size (AICc, calculated with the MuMIn-package [54] , C5 and W5) and differences between models (AICD) were calculated for the candidate models. The associated AICweights (AICw) were used for model selection. When AICw for the best model was less than 0.9, all models with cumulative AICw of 0.95 or above ('confidence set') were used for multimodel inference [55] .
The year of measurement and subpopulation identity were included as fixed factors in all W10 and W5 models, and autocorrelation of measurements within an individual was included in all W10 candidate models. All continuous predictor terms were log-transformed, scaled (mean/SD) and centred [56, 57] , and BM was log-transformed. Further details on the statistical analyses are provided in the electronic supplementary material, S1.
The seasonal patterns between the wild and captive populations do not directly correspond to each other, but for our purposes the factor of importance was the gain and loss of BM. Hence, seasonality based on the expression of maximum (SDS, rainy season) and minimum (LDS, dry season) annual BM provides an estimate of the animals' capacity to respond to environmental cues and is used for across-setting comparison.
(b) Lifetime body mass trajectories
To estimate flexible age trajectories of BM and control for the expected nonlinear seasonal BM fluctuation [35] , we used additive mixed modelling (GAMM, mgcv-package [57] ). For W10, a sex-specific smoother term for 'day of year' was created to allow for sex-specific seasonal fluctuations [35] . For W10 and C10, a smoother term for age was used to describe age trajectories of BM. Alternative model terms allowed the age trajectories to be sex or season-specific. Additional terms entered were 'lifespan' (based on age at last capture or known date of death), season (wild: dry/rainy; captivity: SDS/LDS), a binary-coded variable 'last season of life' to assess terminal change and the interactions between sex and each of these three variables.
(c) Body mass senescence BM senescence was quantified in further detail using linear mixed models (lme4-package [58] ). An identical model set was built for the captive (C5, electronic supplementary material, table S3) and wild (W5, electronic supplementary material, table S4) populations, differing only in the random effects structure (both: individual nested within cohort, W5: year of measurement). Linear effects of age on rspb.royalsocietypublishing.org Proc. R. Soc. B 281: 20140830 BM were computed to obtain estimates of absolute change. Additional terms included in candidate models were lifespan, terminal change and interactions of age with sex and season as well as a three-way interaction of sex, season and age. For W5, the data were restricted to the months March-May and September-November.
Results (a) Lifespan in captivity and in the wild
Excluding juvenile mortality, captive males lived on average one season longer than females (males: 5.5 + 1.7 years; females: 5.0 + 1.5 years, t 330.4 ¼ 23.88, p , 0.001; electronic supplementary material, figure S1a). By contrast, average minimum lifespan of wild females was on average seven months longer than that of males (male: 2.7 + 1.4 years; females: 3.4 + 2.0 years, t 421.66 ¼ 4.45, p , 0.001; electronic supplementary material, figure S1b). In the wild, the survival difference is probably a conservative estimate because males may be captured closer to their time of death than females owing to their higher recapture probability [30] .
(b) Lifetime age trajectories of body mass in captivity (C10)
Model selection for C10 indicated a single best model (AICw . 0.99; electronic supplementary material, table S1) that included the terms sex, season and their interaction, a season-specific smoother for age and the terms indicating condition-dependence: lifespan and last season. BM was consistently higher in SDS than in LDS and females had on average higher BM in both seasons, with the sex difference being more pronounced in LDS. In LDS (figure 1a), an asymptote in BM was reached in prime adulthood (approx. age 3 years) with no subsequent declines, but in SDS a decline in BM began at age 4-5 years (figure 1b). Lifespan was positively associated with BM, and terminal decline was indicated by the negative influence of the last season of life on BM (table 1; effect size based on back-transformed means: 25.5 g, i.e. 6% decline). No support was found for sex-specific age trajectories (i.e. sex-specific smoothers of age) or sex differences in terminal decline or conditiondependence of lifespan.
(c) Lifetime age trajectories of body mass in the wild (W10)
In W10, the confidence set of models (cumulative AICw . 0.98) included five models (electronic supplementary material, table S2), each of which contained the terms sex, sex-specific seasonal smoothers and season-specific smoothers of age. The seasonal patterns of BM differed for the sexes (electronic supplementary material, figure S2 ) but overall, adult females were slightly heavier than males and both sexes weighed more in the rainy season than in the dry season (table 1) . BM continued to rise in adulthood until very old age in the rainy season (figure 1d ), but in the dry season, BM reached an asymptote or declined slightly after peak values around 4-5 years of age (figure 1c). No support was found for sex-specific age trajectories of BM. Support for condition-dependent longevity was also indicated in the top models. Models incorporating an effect of last season on BM were three times more likely than those figure S3 ). Although a slight senescent decline seemed to be indicated by the lifetime age trajectory in the dry season (W10, figure 1c), an age effect was not supported by the W5 model selection, suggesting an overall plateau with no increase or decrease in BM at old age ( figure 2c,d ). The seasonal differences in age trajectories seen in W10 were not found in the old animals, which may be partially caused by the very low number of old males present in the rainy season. No evidence was found for an influence of terminal change or lifespan on BM. The results were qualitatively similar when using GAMMs including the sex-specific seasonal trends as specified in W10. Table 1 . Parameter estimates for the terms included in the single best model for the captive population lifetime data (C10) and the confidence set of models for the wild population lifetime data (W10). (Temporal within-individual autocorrelation and random effects structure (individual nested within cohort) were applied to all models.) 
Discussion
In this study, we tested fundamental hypotheses of ageing theory by assessing the relative importance of conditiondependent disappearance and FS in shaping populations of a species that naturally experiences heavy predation pressure. By comparing longitudinal data from captive and natural populations, we found evidence of selective disappearance operating in both settings, but the selective processes appear to be more rapid in the wild. FS was evident only in captivity. The disappearance of low BM individuals in captivity indicates intrinsic processes as a likely cause of the functional decline. In the presence of environmental hazard, these processes probably cause such rapid disappearance of individuals whose condition has declined, that FS is undetectable in nature even in this large dataset. This result is in stark contrast with studies of large-bodied herbivores with low EM risk, in which FS has been found after accounting for selective disappearance [10] . We found no support for the prediction that ageing occurs earlier in populations with higher risk of EM. On the contrary, the oldest animals in the wild (unlike in captivity) remained in excellent condition relative to the population average.
(a) Condition-dependent longevity and terminal declines in body mass
An energy imbalance can quickly render an individual susceptible to disease [59] and predation [60] or lower their success in resource competition. The end of life is therefore often characterized by a terminal decline in condition [6 -8,27,32]. Our results indicate that M. murinus had a lowered BM in the season preceding death in both the captive and wild populations. As the decline in condition may be sudden but sampling was done only at a seasonal scale, the magnitude and importance of terminal decline especially in the wild is probably an underestimate. Selective mortality is presumably more rapid in the wild than in captivity, because weak individuals may more easily succumb to environmental hazards. Wild males had a slightly higher BM than females in their last season of life, which may indicate that female survival depends more on condition, whereas random external mortality may affect males more owing to their risky behaviours [30, 46] . BM throughout life was positively associated with lifespan in captivity, indicating that selective disappearance of low-quality individuals operated there also at a longer timescale. Unexpectedly, however, lifespan was negatively associated with BM in the wild, implying that heavier individuals may disappear from the population at an earlier age. The causes for this effect are unknown but it is possible that heavier or larger individuals incur higher mortality owing to higher predation pressure, parasite loads or, potentially, investment in reproduction. The lowest quality individuals in the wild might die as juveniles, thus being excluded from our sample, whereas their lifespan in captivity may be prolonged. However, the negative effect of BM on survival was quite weak, and heterogeneity in capture probabilities may contribute to the unexpected result, if individuals in a worse condition enter traps more frequently. Therefore, while the negative trend was highly unexpected, BM may have little influence on lifespan at a long timescale and rather operate mainly via rapid terminal declines in the wild. This view is supported by the fact that the oldest surviving individuals in the wild were in an excellent condition. Random and condition-dependent mortality presumably both occur in the natural setting and their influences are difficult to disentangle. However, even moderate levels of condition-dependent mortality in the wild would lead to prolonged survival of high-quality individuals. In the oldest animals, terminal changes were negligible in both the captive and wild setting and longevity was only condition-dependent in captivity, suggesting that the final declines in BM observed in the lifetime data are not directly associated with FS or terminal investment. The declines more likely follow from rapid processes such as illness, which may predispose the individual to a higher risk of EM, e.g. predation [61] . The absence of condition-dependent longevity in the aged wild animals, while a negative connection was found in the lifetime data, may indicate that any selective mortality of heavier or larger individuals occurs earlier in life.
The BM of an individual is largely dependent on body size, and condition-dependent longevity might partially reflect body size variation. However, as our sample contained only mature individuals, which are considered to have reached adult size, we are confident that BM is a good approximation of resources available for physiological maintenance in this species. In support of this, additional analyses (data not shown) of BM corrected for structural size (scaled mass index [49, 62] using opportunistic measurements of adults in the wild) revealed no evidence for FS in body condition. Moreover, we found no support for individual variation (random slopes) in ageing rates (electronic supplementary material, S1).
(b) Patterns of functional senescence differ in the presence and absence of natural hazard BM fluctuations over the adult lifespan were consistently, strongly dependent on sex, season and age. Senescent declines in BM in captivity began at 4-5 years of age, coinciding with the onset of decline in physical functioning [19] found in other studies (balance performance [33] and muscle strength (A. Hämäläinen, M. Dammhahn, F. Aujard, C. Kraus 2014, unpublished data)), therefore probably reflecting muscle deterioration. It is plausible that wild animals which succumb to a similar degree of physiological senescence are more likely to succumb to EM. By contrast, we found no evidence of further changes in BM after the fifth year of life in the wild, even though the lifetime trajectories appeared to suggest a declining pattern (figure 1c). Seasonality modulated the age trajectories of BM across settings. In aged captive animals, the amplitude of seasonal BM fluctuation was diminished, which is attributable to a declined ability to regain BM. This pattern has been described earlier for captive aged males [45, 48] and was confirmed in this study for both sexes. By contrast, wild, aged animals' BM remained at a level similar to prime aged adults in the dry season ( figure 1; electronic supplementary material, S4) , and they regained BM in the rainy season even more efficiently than younger animals, supporting the conclusion that the surviving old animals in the wild are of high quality. The observed plateau in BM in the dry season might reflect senescent muscle loss or longer periods of anorexia owing to intense torpor use by old individuals [49] .
Despite the weak evidence for selective mortality at long timescales in the wild, these differences between the captive and wild populations suggest that condition-dependent EM [63 -65] operates in the natural population. In both settings, terminal processes eliminates individuals whose condition deteriorates, but this process may be intensified in the hazardous environment, as implied by the relatively high threshold condition apparently required for wild individuals to survive to old age. Unlike in species with low EM rates, this interaction probably eliminates individuals from the natural population before they show FS. The interplay of FS, selective disappearance of individuals in an inferior condition and EM rate is probably a universal process [63] [64] [65] , but its detection under natural conditions is challenging. While captive research is vital for understanding mechanisms of senescence, information gained from captivity may be of limited relevance for wild animals in species whose life histories are evolutionarily shaped by high EM. Despite high EM rates and AS, condition-dependent mortality may even lead to negligible FS under natural conditions [63, 66] .
(c) Sex-specific patterns of seasonal body mass change Our data confirm and further detail sex-specific patterns of seasonal BM fluctuation in the natural population [35] that probably reflect sex differences in seasonal energy requirements owing to reproduction and torpor use [67] . Sex differences in ageing rate are thought to stem from selection optimizing reproductive capacity for each sex [28, 29] , leading males to show more rapid functional declines than females [24,26 -28] . However, our models indicated no support for sex differences in ageing in either captive or wild animals. It is possible that sex biases in mortality may lead to sex differences in FS, but these differences are masked by the strong seasonal effects and rapid terminal changes. Based on a visual inspection of the sex-specific age trajectories of BM (figure 2; electronic supplementary material, figure S4 ), the trends in senescent declines concur with the direction of each population's sex bias in mortality.
(d) Lifespan determination in captivity and nature
In support of previously formulated [63, 64] and tested [65] hypotheses, our results suggest that lifespan is determined at population-level by an interaction of intrinsic mortality rates with environmental influences. Condition-dependent EM can cause selection to favour improved somatic maintenance [60, 63, 65, 68] that increases predator-avoidance success and lifespan and permits the manifestation of physiological ageing only in the absence of extrinsic hazard. As expected, the estimated lifespans of wild and captive M. murinus differ substantially: captive males live on average twice as long and females 50% longer than their wild counterparts. Such variation reflects highly plastic life histories that may have helped the species to adapt to the gradient of ambient temperatures found within its natural geographical distribution, and contribute to the proposed pace-of-life variation found across this range [69] . Our results concur with previous studies [39, 40] that have found longer lifespan and lower AS rates in captivity than in nature.
The particularly strong plasticity in M. murinus males results in a contrasting sex bias in lifespan across settings. This intriguing phenomenon may reflect stronger selection for robust males [28, 29] , resulting from their higher EM, as suggested previously [70] . Alternatively, adjustment to captivity may evoke differential responses in males and females owing to physiological differences associated with reproduction, somatic maintenance [38, 71] , hormone levels and susceptibility to disease [72, 73] or torpor use [74] .
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Theories of ageing posit that molecular damage builds up at old age because selection is inefficient against deleterious effects that arise after individuals have passed on their genes [14] . However, if lifetime fitness is sufficiently enhanced by living longer, selection may favour somatic maintenance and counteract the accumulation of damage [2, 29, 65] . Microcebus murinus have a long potential lifespan relative to their body size and life-history characteristics [75, 76] , yet a distinctly shorter average lifespan in nature. While high EM may be associated with evolutionary processes that shorten lifespan, these processes might be partially counteracted in M. murinus by their lifelong reproduction [45, 51] and ability to efficiently fatten and use torpor in late adulthood. Overall, our results support the view that conditiondependent EM may shape FS and, eventually, lifespan. Further research on these simultaneous processes in other systems is required to identify the specific constraints on lifespan evolution, with emphasis on the influences that individual condition, environmental plasticity and the flexible nature of senescence may have on the observed patterns of senescence and lifespan.
Conclusion
Using long-term BM data from grey mouse lemurs, we demonstrate selective disappearance in both captive and wild populations. BM senescence is apparently absent in the wild, although clearly present in captivity. We identify condition-dependent mortality as a potentially significant demographic process that can influence ageing processes but has been largely overlooked in ageing studies thus far. Its underestimation can lead to biased conclusions on the prevalence of FS and the evolution of lifespan. FS is, indeed, sometimes undetectable in the wild since in species with high EM risk, the oldest individuals tend to be of high quality. Ageing may also be masked by environmental variables, respond to subtle changes in conditions or be altogether absent. An increased understanding of this variability will bring us closer to resolving open questions on life-history determinants across taxa.
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